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Clinical value of nomogram based on conventional ultrasound and shear wave
elastography for predicting lymph node metastasis in breast cancer

7ZHOU Wei, WANG Yan
Department of Ultrasound Medicine, Liu”’ an Hospital Affiliated to Anhui Medical University , Anhui 237000, China

ABSTRACT Objective To construct a nomogram based on conventional ultrasound and shear wave elastography
(SWE) , and to explore its clinical value in predicting lymph node metastasis in breast cancer.Methods A total of 221 breast
cancer patients confirmed by surgical pathology in our hospital were selected. According to a ratio of 7: 3, the patients diagnosed
from July 2021 to December 2023 were assigned to the training set (totally 155 cases, including 50 cases in the lymph node
metastasis group and 105 cases in the lymph node non—metastasis group) , and the patients diagnosed from January to August
2024 were assigned to the validation set(totally 66 cases, including 19 cases in the lymph node metastasis group and 47 cases in
the lymph node non—metastasis group).The differences in conventional ultrasound and SWE findings between the lymph node
metastasis and non—metastasis groups in the training set were analyzed. Logistic regression analysis was used to identify the
independent predictive factors for lymph node metastasis in breast cancer, and a nomogram model was constructed based on
these factors.The discrimination, calibration, and clinical applicability of the nomogram model in predicting lymph node

metastasis in the training and validation sets were evaluated by receiver operating characteristic (ROC) curve, calibration curve,
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and decision curve analysis.Results The lymph node metastasis group in the training set showed a higher proportion of vascular
invasion , irregular shape, calcification, and higher dispersibility , mean, maximum of Young’s modulus(Esd, Emean, Emax) than
those in the non—metastasis group (all P<0.05). Logistic regression analysis showed that vascular invasion, irregular shape,
calcification, Esd, Emean and Emax were independent predictive factors for lymph node metastasis in breast cancer (OR=5.239,
2.669, 4.700, 1.220, 1.040, 1.040, all P<0.05).Based on these factors, a nomogram model was constructed. ROC curve
analysis showed that the area under the curve (AUC) of the nomogram model for predicting lymph node metastasis in the
training and validation sets was 0.899 (95% CI: 0.848~0.951) and 0.867 (95% CI: 0.758~0.975) , respectively. Calibration
curve showed that the actual probability of lymph node metastasis aligned closely with the predicted probability in both sets ,
with an average absolute error of 0.030 in the training set and 0.050 in the validation set.Decision curve showed a high net
benefit for the nomogram model within probability thresholds of 1%~92% in the training set and 1%~100% in the validation
set. Conclusion  The nomogram based on conventional ultrasound and SWE has a certain clinical value for predicting lymph
node metastasis in breast cancer.
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